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Appendix C

Mass Removal Sample Data

Appendix C comprises four tables and five figures. The tables contain the volatile organic
compound mass removal from each of the three vapor vacuum extraction units at the Subsurface Disposal
Area and a cumulative breakdown, per operating cycle, for mass removal through the year-end 2002
operational period. Figures C-1 through C-3 illustrate the carbon tetrachloride sample concentrations at
the units during the year-end 2002 operational period. Figures C-4 and C-5 illustrate the proportion of
cach volatile organic compound of the cumulative mass removed during the year-end 2002 operational
period.
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Figure C-4. Analyte mass contribution to total volatile organic compound mass during the end-year 2002 reporting period.



Chloroform

CHCI3
1,1,1-TCA=1,1,1-Trichloroethane

63%

e

-
- =
- =
- =
- =
- =
- @ @

3%

4.5%

Tetrachloroethylene
Trichloroethylene
Carbon Tetrachloride

PCE =
TCE =
CCl4 =

14.5%

70.0% -

60.0% -
50.0% -
40.0%
30.0%
20.0%
10.0%
0.0%

sse|\ punodwog oluebip
3]I3e|OA [e10] JO JuUddIad

TCE CCl4
19720 83221

PCE
4471

6105
Analyte Mass
Removed in pounds

1,1,1-TCA

CHCI3
19493

C-20

Figure C-5. Analyte mass contribution to total volatile organic compound mass (January 1996 through December 2002).



Table C-4. Breakdown per operating cvcle of the mass of contaminants removed through December 2002.

Operating Period Year CHCL; (kg TCA (kg) PCE (kg) TCE (kg) CCl, (kg) Total (kg)

First 8 weeks 1996 510 151 106 461 2.277 3.505

Percentage of total 15% 4% 39 13% 65%

Second 8 weeks 1996 258 80 64 247 1,203 1,853

Percentage of total 14% 4% 3% 13% 65%

Third 8 weeks 1996 169 51 36 151 753 1,159
Percentage of total 15% 4% 3% 13% 63%

First quarter 1997 196 48 28 142 857 1,270
Percentage of total 15% 4% 2% 11% 67%%

Second quarter 1997 497 165 134 494 2,393 3.684
Percentage of fotal 13% 4% 4%, 13% 65%

Third quarter 1997 291 54 65 273 1,266 1,949
Percentage of total 15% 3% 3% 14% 63%

Fourth quarter 1997 547 155 110 449 2,452 3,713

Percentage of total 15% 4% 3% 12% 66%

Midyear 1998 489 153 112 436 2,147 3.337
Percentage of total 15% 5% 3% 13% 64%

End-Year 1998 674 175 191 714 2,768 4,523

Percentage of total 15% 4% 4% 16% 61%

Midyear 1999 378 98 74 404 1,860 2,814
Percentage of total 13% 4% 3% 14% 66%

End-Year 1999 514 178 163 637 2,490 3.982
Percentage of total 13% 4% 4% 16% 63%

Midyear 2000 528 149 139 608 2,414 3.838
Percentage of total 14% 4% 4% 16% 63%

End-Year 2000 286 58 31 257 1.331 1964

Percentage of total 14% 3% 2% 13% 68%

Midyear 2001 697 123 147 612 2,795 4,374
Percentage of total 16% 3% 3% 14% 64%

End-Year 2001 777 232 151 837 3.320 5,317
Percentage of total 15% 4% 3% 16% 62%

Midvear 2002 937 438 234 1.082 3.576 6.267
Percentage of total 15% 7% 4% 17% 7%

End-Year 2002 1094 461 243 1141 3846 6785

Percentage of total 16% 7% 4% 17% 57%

Total 1996- 8,842 2,769 2,028 8,945 37,748 60,332

2002
Percentage of total 15% 5% 3% 15% 3%

CHCls = chloroform  1,1,1-TCA = 1.1.1-trichloroethane PCE = tetrachloroethene TCE = trichloroethene CCly = carbon tetrachloride
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Appendix D

Spatial and Temporal Distribution of Volatile Organic
Compounds in the Vadose Zone
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Appendix D

Spatial and Temporal Distribution of Volatile Organic
Compounds in the Vadose Zone

The figures in Appendix D represent a horizontal cross-section of the distribution of the carbon
tetrachloride (CCly) concentration in the Subsurface Disposal Area at approximately 21 m (70 ft) bgs.
Concentration values from four different sampling events were used to prepare the plots (1) before
starting the remedial action in January 1996, (2) January 1998, (3) January 2000, and (4) in
December 2002, The CCl, concentration distribution was kriged® by using the Environmental
Visualization System software program. Plots of current CCl, vapor data, at approximately 21 m (70 ft)
deep, indicate an overall decrease in the areal extent of the plume when compared to data taken before

operations at the same depth. The vapor data also indicate a decrease in the CCLy concentration at the
center of the plume.

a. Kriging is a method of linear regression that takes into account the spatial relationship of a series of points. In this case,
concentrations are estimated between actual measured data points, providing insight into what the actual concentration profile
might look like at any horizontal level in the contamination zone.
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Appendix E

Operations History of Vacuum Vapor Extraction with
Treatment Units at the Subsurface Disposal Area

E-1






Appendix E

Operations History of Vacuum Vapor Extraction with
Treatment Units at the Subsurface Disposal Area

During the end-year 2002 operations period, a goal of 80% uptime of available hours was set for
operation of the vacuum vapor extraction with treatment (VVET) units at the Subsurface Disposal Area,
including planned downtime for maintenance activities. Units A, B, and D achieved uptimes of 100, 97.5,
and 99.7% of available hours, respectively. Figures E1, E2, and E3 show the operation histories of the
three VVET units during the year-end 2002 operational period. Table E1 shows the cumulative operating
schedule for VVET operations through December 2002.
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Table E-1. Cumulative operating schedule for vapor vacuum extraction with treatment operations through
December 2002.

Operating
Period Year Unit A Unit B Unit C Unit D

First 8 weeks 1996

Hours operated 1,321 1,137 1,102 —

Hours available 1,602 1,437 1,265 —

Percent operated 82% 79% 87% —
Second 8 weeks 1996

Hours operated 916 614 915 —

Hours available 994 971 994 —

Percent operated 92% 63% 92% —
Third 8 weeks 1996

Hours operated 750 640 752 —

Hours available 1,008 864 1,056 —

Percent operated 74% 74% 71% —
First quarter 1997

Hours operated 120 744 1056 —

Hours available 2,952 2,952 2,952 —

Percent operated 4% 25% 36% —
Second quarter 1997

Hours operated 899 1,223 1,355 —

Hours available 1,023 1,531 1,633 —

Percent operated 88% 80% 83% —
Third quarter 1997

Hours operated 824 764 898 —

Hours available 954 817 912 —

Percent operated 86% 94% 98% —
Fourth quarter 1997

Hours operated 2,776 2,677 160 —

Hours available 2,845 2,840 2,848 —

Percent operated 98% 94% 6% —



Table E-1. (continued).

Operating
Period Year Unit A Unit B Unit C Unit D

Midyear 1998
Hours operated 2,821 2,639 0 —
Hours available 2.880 2.880 2.880 —
Percent operated 98% 92% 0% —

End-Year 1998
Hours operated 3,809 3,713 0 —
Hours available 4,200 4,152 4,104 —
Percent operated 91% 90% 0% —

Midyear 1999
Hours operated 3,162 305 0 —
Hours available 4,152 407 4,152 —
Percent operated 76% 75% 0% —

End-Year 1999
Hours operated 3,120 2,544 2,424 —
Hours available 3,432 3,432 3,432 —
Percent operated 91% 74% 71% —

Midyear 2000
Hours operated 3,520 3,236 1,938 —
Hours available 4,032 4,032 4,032 —
Percent operated 87% 80% 48% —

End-Year 2000
Hours operated 2,325 0 Unit C failed in —
Hours available 3,144 3,144 Spring 2000 —
Percent operated 74% 0% —

Midyear 2001
Hours operated 2.440 624 Unit C replaced with Unit D in
Hours available 4,008 4,008 Spring 2001
Percent operated 61% 16%

End-Year 2001 Unit D shakedown period
Hours operated 3,049 3,712 — —
Hours available 4,080 4,080 — —
Percent operated 75% 91% — —



Table E-1. (continued).

Operating
Period Year Unit A Unit B Unit C Unit D

Midyear 2002 Shakedown complete 3/4/02

Hours operated 3,067 3,228 — 792

Hours available 3,258 3,258 — 2,142

(including planned

downtime)

Percent operated 94% 99% — 37%
End-Year 2002

Hours operated 3,743 3,947 — 3,931

Hours available 3,743 4,047 — 3,942

(including planned

downtime)

Percent operated 100% 97.5% — 99.7%
Total 1996 to 2002

Hours operated 38,662 31,747 10,600 4,723

Hours available 48,307 44852 30,260 6,084

Percent operated 80% 71% 35% 78%







